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3. BIREEHOBEMRUHBE

TS 77U o THEEIRIC L D2 7TV - ARiE « & ORISR L
WFZe IR . SERR 22 AR S ~ERK 26 4R
MR EE - REEWMBFFHEAIN R PR T « % - FIREE

R BB O

SERR224EEE 249,000,000 H

TRR23EE 262,600,000

R4 259,500,000

INEE 771,100,000

W5 HO SR IRITIEO SHTIT X 0, IR B AR < TR
FBED Ao, BURICEH L, 2000 FUCA - THBIE » Bk, THEENE
OEZOW) LITR. ZOWHE, HTRIERERY ) MREEORBICLY, RERH
ok bos L S MO HBEN AR L7 2 LRI H D, 4%, Hrx R/EaBR % HiE
FHEER S S ERBHRT 5 S FRBEROMERITSHETIEL B> T, 22
<,
BB RBRERSCCIL, MRS 7 ORI R REREE T2 7 T L ORI - (R - 5 %
15 5 28 MSRRET 5B TR 25 THa e iy 7 F) v 7 8atk L
BT, MAROHETRICEBED D DIEHR T L 7T, WA RSN B
7 L BB & & B ICETERML DD, 5T A OB A RIED K THIE & i
B LT, BROAMILEE XA TE RS Sy TR LR 08 Btk & HEAEH)
B A 5= X 5 DR IRT S EAE TR T 5 s e T A HEE S 5
BARROICEE, T 03 oK1 FEME) CH%E T 5.

BFEIEEAOL MBS S U L OB & 5 M 2

BRIEEA2 A Y FLORE L HEDHE NS

FREEAD EXLEELSFHARFROMEENS

BE AuF7efEEk CEEMT T 2Bl £ X, EHER D TN EEANREZ 2~V F R
AL DEIRTETHST2Y, EEOZ AR IENEAF I v 7 IS - BT 5720
2, WEER TSNS, 2T, FEIFZE T, EiE - BRBR2H 5 HiEmROHEMETHL H
LM E %, £, RISEEOEEMEE GHEE) I0b FlEO =7 72 2 i L=,
—J, EWFOME & RImERIC BT, Mgy 7Y S EEROEEN I RIS
72OIZ, AW TCIE, BEAEw TR EMEZ B0 rAEwT, MlaEwsy, AT,
W, D EFEOMIFEEORELTD ANT-. =T, L AZEFZE & Ol
DY L, EFLOMEIEE A01, 02,03 ZH#ER &35 DIk LT, HiEEY OB
FiE (X RS EAT, o7 a ba Ui, EBH, NMR, #% - tHAERREYT, #
VORTBE TR AR RS N T B RN E) OEESCIG A R0R E L TR A HEE T
HARHIET D,

AFBERTIL, FHEMFEONREZEHICE TEEAT D E L LT, AN THLETHES
NBWMTEDLLIICEE LT, ZOFEZDORDRENT, FREOMHEELEYAIEN D&
KT D52 2L TWD. FBHOFEOHNFICKET S Z &2 HEICANT, HFITIT,
(FY LV TRMET —~<] [ZbHT 52 L2581 5.

ULb, KREBOHIEZE LT, =IRITO GG SSII L 72050 1R« Al
_4.-



WEEOEMPBZERDOKELIR TV~ EEF LT, B LWEEEDF~D
EETV <.



4. HROERRR

MZEIEBEA #IAAS T FILOBRMEEEDEEEYMSE

FHEAFZE T, B COERNHRIME X R B e o —E Y R, BB
THE RN DY T TR R EORBIERATIIIEFRICEA TE Y, TEDT-8ERE
JEDOREIERNTME T L TR Y, BEEMITIZNZENTHD FEIE) . £/, /et T
1%, X X7 B RabGDFDfE S, & /X7 B DRI 6 IA I % filtfi4~ 2 GETHE & ROt
G & T D ExocytE AR, T T ARBBEAEREICRVHATEY, RS E & &
BT, BOMDOMNTIFET Uiz GBI . BEAIC X D BURLARAT CIIE B o SLRIBFIE 3 A
TEBY, 440 F ¥ RARLERREEILA b L RAE o —Keepl RO/ INE HEE LA D IS T
RENEOLNTEY, F72, MHEDASEM (KAJEERE TFHEMSE) 2 A0k ~oik
HAbitEAT.  (EHEERL) .

Z O E TIE, 18OFREOAZENIEN RN S TE Y, GTPase, AapiaiE, A b
VAE U —, ALV T Y T, R BEE ORI Y 7T VR RS T OB AR
M EICH - 72, FEPEE & ORI L & ATEBERITAER L TWS., b oIcids
HRBEAERERN N OBEONTEY, S%OEICHFANR L TH. £, AR (B
HEHANVAVZFY 7, fBIR) ERtmiprse (s Lresr v 70 7, Fig) & T,
IERNZHRI O X X7 EREE I TV EDOBI R L H Y, #EE L THEZED S
kel

MIERIEBEHA2 AT FILOREEGEDBEEDE

BT, 5 - ERICEDAE A My v e O A HERE L TEH Y, CIA/ASFI
LT T RAA EERREIESE ORBIETE & BREMIT A, R T +— 7 & ORI BLR
Txoohs (TH) . ¥77, BOTEME X F vy Xa 2 Th HHIRARLCAF-1, #EE
— 2B D TFIUDE SRS OO RTINS, FEEFIE~DOBITT ok TTE 2.
RNABSE ClE, tRNA/exportin-5/RanGTPD = FHESGIRKOFHAN FHE & 72 V), (RNADEZS i %
(BT D H A A A~EN D REETE~DORBNFRE L 2o 72 (IUF) . FiEiwme LTE, &l
G OFRBHRHAIEE DR ESFIZ LY, B —2 7 4 VBLUAXUD~ A 7 1 B — A{kiT
K LTI E R OSSR Lz (U, %) .

SFLFHD NFMIZETlX, mRNAZ 1t 2, mictoRNA, RNAT 7% ~—, & 5\ LY
RBEE OO IOV, A FRIBLROBNIEN 7o, ZubiE, B RR L IR
SHETELMENZVD, EEMNRBLWES TICHLIMELEOE L. £D L5 ki
T C, CEMPRLEDEENZENCellE 2/ SN DIZBAHR TH 5 (FHEF) .

MRIFEA EXLEELAFEEARNROBEEYE
FHEIAFZE T, AERBENCRE D 2 Z/RIKO > 7 A i) tFav o —+8
TOWFER > 7TV OMGIR A& X7 O EERE (FiE) M 2HEEL TR, fiE T
X, BB U ANVAREYREDO T A VAR NI B L OZRFRE DBEAEREEICL D, RrEME
FRETEZ. ETIE, HoForrdr—BoavxF Abzili+ 5CBLY, 4—
k7 7 O —AtgTDOIEVEALERE S L~V Tl STz, £/, Z o 37 B R BRSO
B R B AR DB HEMTE NS T, < OFEE LEE L CAER O IEEMLIcE S LT
Wh.FE, Br U BRI L DN AL T ECagADREERTEDRENH - 7= (TH) .
INGEMFFRIXIEREN BRI SN TEBY, 28X F -7 m 77 VY —L0 %, KIEYA N1,
BRYUNTEOM, BRGEDTol-like K (TLR) 02687 v 7 7 Y — LEREKEESIK
HEOF X LoV EEND. RRETT =7 % —% /X7 B Ospl OREE AT,
AT & & B2, THDE20MT I NMEfE#RE Th H5E & LT, NaturelZ4gsk S v/
-6 -
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5. FRZHETHSLETORERESEDOMIEREK

EAEEEIEICR T DAL, maiL (BHE CTLIER) OX T HEREIOK
B, ik, T L CHFOR0MEDT —2INETHD. BERYFOHEICIE, i
MR ECH B D 2N Mb 5. FEETORNMEA FTIRT 5121%, BP0 72 F15k 085
MLETH D, RBrEMfEk ¢, Hx OERTEET L 256 OHTH 2Rz SV T,
WY 72T R AR O v bR TE D X912, FHERD Y =T RF5EE N
SHEAFTE (FFEREE B E D T) 2BV, £z, AEMEL LT HHEKREINICET 25
M%E WX, Ay 7 R7a—<RE 7072 X7 EPERRAT) 23> T\ b D
T, EBREOKRBEOMBEIZK L TIEZHENNT XA ATEDH L1278 >TWD. INGEWSE
2 X o TEMFR 72 5FIREFA D IR 23 > T, fEd Lo E T B LI O, L0 AW 7
B FIEICHET T RS ZE LGN LI TEY, B fEaIia=T~4
—] 2720 >52H 5.

AW EIRAFIE OBEE LN O RE LGS [HER) oL o ThaMLiznE )
LELRNLTHENTEY, ¥ o7 EEEFROEMNY R — N O=— XD @& & % &
T 5 L2, HFRIZBDO D DOZHDOE L LT OB EE O ES T LB A H > Th
W EY L O RIS, HEMRTE M LT DR e i E R U O R E SO SE S
N—T DREEFTEA~OBLOE S0, A GERMOMEEN R E 72 5 HFEFIE) Bd
HERS. REEOTEBEEAER IR DHEL L THoTHNWE LitZew.

SAEMOM IR OBEN TEL TH LD T, HFHDLWITHFBROEE L, Fx L v
VUSTRERMELTHIIICEERL TS, ZOAIIZBE L TlE, lambitious] 7RHFFEE A
ARFEIRIZ (34> TV, K& 72 vision T high impact 72 & B A2 3> TW D AFEE R 2V D T,
b LW, KRS [y Lo 7 7emigt) 38, 21X, Bxocyt AR (EH:) <° TFID #
AR (FH) X CENP Ak (FE) STk, RERaT LRDEEROEEE L ST
WCHEREYTT, BERRFEAGEROEERITICERITOBEA G THLEBEZLTND
D, FFAEER T TR ORNR] 2 b o LIERICLTHARRE DML,

[F v LoD 7258 1%, 48R, EEREMBEFOLLVEELS RS, ottt ik un
T4 Thigh risk — high return] T&H % Z LI2EWER W, Bl X, TA ¥ 37 E &/
IZHLDIAL Get EEIRIZZ VRV EDE =T 4T v T ORRIZE > TRO THETH Y,
LW TIZH o T2, MEEOWANIZEHZF T Get3-Getl OFFEREIZHKEIL TR Y, KiE
I CORWPIO Nature fm X272 5 L bz n, 8 HiZ, KEE KA Yo7 —71Z Nature
& Science ICA 7 —7 EN T LE -7, BHF - PROEEEY TFH OFEINIERE LV ~VITE
LTWHDT, RZEO—HLT IHEL AT PIREL XIS REKNTDH. BiHlchoTL
F OB, HHRBOLZALHHDT, HEMNRII =T 4 —LDORNY ZiR
k342528, —2oDOHFKRTITR WM EFSTWAD. internet DR T, ERAICHE TH
access L7 W72 DT, EHEFEE~OSNE THEZET 5 connection 721F T72 <, e-mail
TOMRERCHLFICHET 20 L0 Y, BT 62 &2<, BHINIC, WWAOMREE LEOE
RSO MWL T A2 L E BN AICESE SE7-0.

WFZEIC B L4 & L CORBEATIIARWVD, AL LB Y AEZZATOY LRY
VLAEO DL LT, MMELVIDEDTIToTELD, ZOL) RIMEZIFERVFER
MHTE L &0, IraioE & L TUIMBETH 5. FR &ML T, BEROBFNE
AR VRY Y AR EBETEOLEL LAV BN
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6. TLHRAR (RARVBHHFZESD)
BRIEBA BN JFILORM EGEEDRBEENF

FETE1 B - @RS T FILBMEGEEDOEEEYE GEIEM 34) Tk, H#

TERRATIZ P ELL EICH#EA TV D, BRI R0 7 E B I O > 7 U o ZHFJECiE, #
JaE #& 3 % 19 2 (%4> F EGTPase ®Rac D E L 72 GEF ¥
X7 B Tiaml O PR 2 VX EABEAE RAA T
HPHCCEx KA A  Ofi&E#MAT 5 & & bic, Y VIFE
X°CD44, Ephrin, PAR3% DAL % [FE L7= (EMBO J,
2010) . F7o, FRSHAL O ELE M #ESE TS DT IS
AThHY, EEOFRPREIZEE 3 Hmyosin-XIZ DWW T,
FEMT R OMyTH4-FERM R X A V) & flifif>—->Td 5DCC
(axon guidance cue®—D> T Dnetrin D FIK) & DEEK
Mg 2R E LC, Bl esm LMLz (K1, EMBOJY,
2011 @ FRET.(HDOERFHLHFE-HOMLEFZF18) . £,
myosin-XD & 5 OEDOEBERMANEHZ L XI7EThHM
/NERinterginDFE SN A FET D & & bIZ, ZNHDOREE
NHEWIEATAZ 2D THLMNZ L. Bl1. Myosin-XTERIEEa KA 1A >

Z O, ZEKGTPase (Gq) & FIVUTHRIRHEA DR EDCCHORER. MNEREH
ZB ST L7 (PNAS, 2010 @ #3031) 728, ZhiIEPogss L (EEI—IL)

B L7 = ERGTPase D MR W DEETH 5.

Bt (J15) A0 v —0OW5ETIE, #5E#5S (adherens junction, AJ) TiEJ)
oY —& LT < a-catenin®vinculin & DEER L, B0 H EBHLEIREE D a-catenin
DOREEREIZKRL LTE D, Mg L ~L TOMIT<CAFM % fifi > 7=
R SHNE O ILFFZEDFER & AT, EIHKIFI) 72 a-catenin®
vinculin~®DFE & ORI M FUZ BT TH B MNI AR Y 225 5

(BERE YN ) .

W 7 F 0 o IR T, A RY 57 R U RIRER O

DI4L A RNY DT hr L OBEBEOMAEERZERTSE L BIC
TOMEZRE LT, T2y, of/p-hydrolase superfamilylZ J& L T
BY, Fex BNLENCHEERTE LYV ) U2 RIKGID1 (Nature,
2008) L EHSEFFOEORNHEL L TWDL Z EEH LML
(FefatEfdr, [X2) . £72, karrikinDZ B AERTH HDI4L G
RS E LT, 77, BT 7 Y U SR (PYL9) O
7 2 HERUT SR BRI THEE I E LT, @ BURIME OBkl 2 i L7z (g B2 O-satvaDld, & GF)
Fad) . W, WA OERERIEOANRNTO7 7 I U —THDHGRASKA A X RJ'E
DOHEEREDORII L THY, HEICHESW - BERefr 2 R Th 5.

STEWR 2 - /MMEMEOFHICEH S5 FEAERBEOXIRERE
EREMHT (R 34) TIE, Rab GTPaseDHifE N JRTE % Hil 13 2 K
% 23 BGDFOFEALIZHREIR LT\ 5. 15 50T 2 filidh 0 43 fi
BEN 4Tty (K3, 8A) T, #EfMEm ELSw®57-0ic, ®
J 7 —F N fik (mAb) OFHR & SLE Td % Rab GTPase D &
L. BI3. GDF &

SNARE# o /X7 % Z /N ARE I ZF AT A GETE SR TIX, Get3
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ATPase & Getl 52 AR DMl B eIk & DA IR OfG s ik &
PURE LT, BRERRIZ L D AERMBIT°ATPase 7 v o, 7l @
T A ATV, Getl ZRKN Get3 ~ Bk % PR IBICZ2 (LT A-A R
HZEEHLMT LT (X4, IJMB2012,in press) . F%&
RINBKEE KA Y DT NV—T I E N 7-2% (Nature
L Science 2012) , FEEZ X7 EH L OBEESERIIREEDS Stabiang he apen =<8
NTWRNDT, by 72 AL THBEZRT TS, T G e omans
LR O HME: & E 2D SR & AR RE T 5 ExocystiE 5K T v
I%, Secotr7 = FhDOFRET /T, MO uneling B4 Get3& Getl DA ML &
nanotube (TNT) JZIZREE4> 5 MSecDifE ibt#iE 3.4 A%y DEERDFEREE
fRRETIE LT, invitroTOEE & DfEA LinvivoTo
TNTIER & fRHT L C, NARMDTOFHIEN A /& h—n Y >
BHA~DFEERCTNTIZEL & 22 SN~ D RIEIC ML ETH 2 § ,
L2 EEROMI LIzl (XS, ) . Fr L e
VOV T RMERRE L LT, ExocystD A n AR Z T BI5. Msec (Sec6’hERY) NfF
BY, 28T o=y b EAMRCHREHEAERAREN  RRE
7 5’ —ZER L T2,
B2, HEPRHEREIZ X HHOILLIC EH T
OB O (M6, PNAS, 2012 : jczs) TR Z &
FoHE i, ZURIE @Eﬁ@lﬂ#/\ﬁFSecDF (Nature,
2011 : §@3C4) OHGEREICHB Lz, £, WA - BKE S—->
mw)%&yffx%%@A% EDFx LoV Tl T — "
ZHHY A, HEERENT S EAL TN D

6. Npl4-HOIL1#E &tk

HE#HMEI TITFIILFEHESHADOEE SHRABRED

BEFHEMSEMRT (i 34) T3, WK HHEISMITE 2 S o eIV A TR Y, #)

WSS 2 I L CHBIMICKRL FEiB 2RV B D 7 7T AOfERL 21772 - 7= &FET) . 2
DX RFHEOURE LB, 6RIEEEA A 4T
¥ % /L NaChBac D4 &R L. D EATEY %2 K E  (Prog.

Biophys. Mol. Biol. 2010) 3% & & b2, BIfEZ DM % 'ffezr“tﬁ”;’:er
TS R a B RR e T hH D, FTo, MIIRNIERA A4

YT U ARIM23 B EIERE L THEL R TR 2 5K \ C
Ffo Z L% B 523 L7- (K7, Biochemistry 2011) . ‘ e
72, ERZEBEA B L AE U —Keepl (BJI] - K v 4:»)
JERE A0 & DILFEBFTE) CHUNEHEZELOE

BEEEIC K AREES TR T TN S. — |00 A

®lZ, GTP,GDPEHIZ L HHUNEREIEDELDE E7. 44> F+*JLNaChBac
%ﬁﬁf““( DFEHNT TR B > 7= (3. Cell Biol.
2012 : j(34) Optical microscope Atmospheric SEM (
ZE%@ASEM (RAEAEEEFHME) &2 Hn :
T MR AR X B 22 0 A L~ DI b 5 D
RN EA TED, S OBIZE T
Tum] OFEMPBETEZDHZ EnmnoT (K
8) . LA UV —= T ~DIa R, fEdhk
R OBIELT, Fhb LR SORE bl M o Hil4E ~
DISH D RTREMEDN R D - Tz X8. FHEFAEMEE L ASEMT DMK R DEE
AEHR, HEAREOXEARARF
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GTPaseRHE TlL, ##MEOGTPHE AR O B ar 72455y 7 B GTPase it 12 B 10 5 BEREMEHT 13

HEATEY, MAEROMRARICA R BT 2 Di-Rasld, smg-GDSIZ L - THlE D
& & HIT, RapDGEF & L THEIZ[RIE S 4L72Epac2a®RA R A A ZH#ES L CHll A IZ Epac2a
ZRELED ZEDRHLNICR>TETEY, 25 OBES KOS OfEEN T oI FE
WEFRIZ T C, REFRROMEFTIZH D (BEH « HKI) . —ERGTPaseDGatr 7 2= v
N DGEFIZGPCRTH H WA, E OREMEIL L < fif> TR, —J7, MIIREIZFTET HRic-8
HGoah 7= FDOGEFE L THIK Z &3 00> TS, FiEETERHIAL O 5L 5
Ric-8A/8BD R ELZAL & FITE b, & HICHIIEIE A BT 5 B 55 OREREMRAT Nt AL TV D (ff
W REJENE) . RPEFAE & ORic-8- GaE A RO EMST O 0 Y = 7 NREITH TH D
(FEIS) .

ANLY T U T T, RNAFEATENE 2 B> 81
2 H'E T %Iron Regulatory Protein (IRP) D~ Ak A DO
HE-CRNARE GG ME & O RELR 2 40 20972 F1E CTREMT L T
% (AR - AERBR)  (PNAS, 2011 : 3/3029) . £7-, JRIRE
(7T UT) TNLEREREIT D oG ERE S
R (Bt P —% 87 B ChrS/L ¥ = L — % ChrA) X2, -~
LR TUAR=ZORERILEHEL TEB Y, oDk
%%fwé.ik,7?A@Eﬁ@«Ahﬁyxﬁ—a~ B9, Hepp-heaneiga b
VAT DDNLFEGLY TT ANH R0 (HemPP) D
BB IE A IRE LT, N2 T a2 ERT 22 2B LML
7= (X9, A - #HF) . £7z, NOEILIESE D& % & L7z (Nature Struct Mol Biol, 2011 :
e .

AR VREUVY—OT T FAREIZOWTIE, BRI A N L Ak P —Keapl D
e ClE, 2% F o U T —8 (E3EEHE) #HA K (Keapl-Cul3-Roc)X°, ERA— L7 7 ¥
—HEHEE R (Keapl-p62-LC)Z DWW THEEMAT N EITH TH D (B - L KE) . Zh
O ORI, FHEAFTEOEE L OLFEIZETH D BIHICL D
BRI AR OSSR L BT, 1037 FOBEWERENED
%, BERRWEB] & 72> TN 5.

Fo, FEIEO A ML AT T F U 7T, RsbQd, HEW)
DDI14 & i1\ a/B-hydrolase superfamily(ZJ& L Tk b, F D
BHIXRMTH DD, C2-CAREDOIENHEIZHY TS5 LT
& SOTEMEEAL ~ DRG] S Tl > T& 7= (K10, AEIK -
B CRNERF) . £z, RDQEMAEERTEEEZHNT
U D RsbPEE DRGEMMT bt A TS, 25 DOIFZEDO R R 1T
T DRI DBR DS EZ IR D DT, O A N T 7 b
YOV TF Ve GER) &iX, EICEEE L TR
HTW Z EEpoi.

AALFEER T, MM EONREIEKFEL T E A
IJNVERET DL R IE CPI2 LOBEAKRTH D
CP12-GADPH, CP12-GAPDH-PRK, 725 ONZ PRK ki i
TRt H - 7= (k< BOKT). Z ZTiE, CPI2 1Xigfk
SNTYVANLT 4 RfEEEZELTNAD EbiEELTEY
GAPDH OIEEEATNMZ 532 &2k Y, GAPDH &Mt
DILEA B =X L0 m S 7= (K 11, Structure 2011 : X
21). 7=, FEwRTHE, ~" FaFrpClESERY v
R ERERMNRIBIEY a v ZJICRETHD Z L& RLT, &
SNy R o 2 O 2 BV 7= (JACS, 2011 : 3552 39).  B1L. GAPDH-CP12-NAD#E &R

-11 -




MRIEE A2 AL T FILORHELEEEOBEEMF

HEMERA : VAT FUVETI O THHESEOEE EBEDORENT (THM34) T
X, B FEA e A by e le COREEMTE TIEERE & D (Nature 2007; PNAS 2010 %),
INEFIZREIET, LVEMRESKROMETREZED WD, Koy rERE X h
vy CIA/IASFL & & 2 k> H3-H4, = L CDNA EHIB] T A o AR+ Mecm2 D 4 3
AR (CIA/ASF1-H3-H4-Mem2 B &1K) Z % - FH3 2 2 LI L TRz it %
koot £, EBHFEMEe R by vy Lor TAF-IBE H3-H4 L OEAKRORE
fEbHEDTND. ZNHIZHOWTIE, PR MZS T\, T, HAERT O
R, TAF-IB-H2A-H2B-H3-H4 EERNR O LEIFIET HZ bbb, KIEMNT OER
RV IGD T L AVHIBA LT,

INBLEFITLT, [Frx by 7Rifs) ELTasFEREER My Xy,
HIRA X°> CAF-1, W |(Z TFIID OHEME D TV D, ERIIEHKFERICX 7 LAY — L%
FERKT % HIRA (100kDa) (2B L Tik, &EEAIC L 5 DNA L OFAMEH OB (FjE - E
BHF A0 & DSL[EIRFSE) S5, C R R A A > Of/NMERE157-. CAF-1 TiZ3 oD
HT7 2=k (pl50, p60, p48) OFNZENDFEL - fEL &L L HIZ, multiBac ¥ A7 A TH
AL LTORBRAFERZRAALTND. FACT BAHE (~7 1 &K, £ 200kDa) (ZEAL T
b, BEREKEOTRZTLHZLICEY, BUF238 (ILEEEHZD 50mg UL EOFEBL )
NELNTEBY, Eb~BITTEREE TRy N7 v TE T2,

TFHD TIX TAP ¥ 7 2 Wi R 2 b EIF ¢, BHECHBR IR Lo F =
v 7 % L CW5. TAF6, TAF7T ® KA A IXEBRPEA TEY, TAF6 ® N A A » OfEfmIx
BTW5.

FEmOBERE E LT, #Riaby "7 BEOf M bl ESR MR UV —= 7D
el - B blic oW T, HFET e =2 b (R, £ A01) ZHEDHTEY, ASEM (2
LA OBIE T r U7 N T, B OO E 2 R B ORERO BT
WHREZR Z L b o T2 GasSCHElw ),

FIEHRS : RAEZEEORNESHRORBERNT EMSXAEEORR (LT T,
{47 F RNA(tRNA X° miRNA) DN~ DHiE D REAZ T EF T 5. RIS SME D
HEMFE CIXEBEI 72 A B =4 U — X BIFF/E (Curr. Opin, Struct. Biol. 2011 : #3£ 23) Th
v, BUE, kR (Exportin-5), kA F-(RanGTP) & 45>+ RNA(IRNA <> miRNA)
oD WVITESF RNA 2 L CTEITN D # v
7 B (eEFIA )L OEGEROPFMAZHED TN 5. 3 = | -

RNA OFRTIE, PHICIE | FOART Img B, NS =2
BELMEONTOARD 720, AEEI { 20, M,
WD tRNA WFFEEDHMFE Th HIEH - ERF
HEL OB T, RiEICEELT, K& (5
~6mg) OFBICHK L T, ZFHENK

(tRNA-exportin-5 -RanGTP) D FH#I3 A HE & 72
v, b ERAEND Lot Fe, M
DOFEFAD (RNA OFFRO FIREME G RER T X 5 B
PR T P |

HEmORRE T, BHEE— LT A D~ B12. SPring-8 BLA4AXUD YAV O E—L%EM
A 7 v e — 2% LT E R % 5 7 I A 2 N S BB DD TF— 2 INERADSEES
LTS, XHBE—LLHW D S0 MuIME (3 EOH A RE
um A —&—) \Z1E, RO M a2 EER T D
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HIERSIR OB EANEREIND. £ 2T, AFEMTHEE CHEA U7 Sk B sl G0R Bl i
#ili %2, SPring-8 MDA FANI G E — 4T A > BLAAXU IZ3RE L7=. AFriiiasarse
DM N—T D~ o F A LAHITHEGBEE L TRV, &EEO X RETEROHEEIZ K
L HFEELTWS (K 12). HEZRTT—X L LTE, 77— Y OMBE DR
THIL DR A 22X 1% % central-spike & F1'E
DOREEMAT TIX, By sl (B

20um LAF) 260 X BREPrT — % THESE N D\ /D
FERTICAED LT 5. 20 NZA Y
l:,.r /‘,

PEHR, HEHREDOERHREF *":3/

RNABGETH, (RNAE ZOMEMEER (€ Sl
HHAER) OBAROREENRE ST, B -m£¥$;
Bk 7o 7= (X113, Nature Struct Mol Biol & ’f '
2011 : $307,8) R - PERRD . £77, | B14. Cmr2-Cmr3H & 6%
IR AR W I8 A SRR o B & B 5 2 25 (KB BE13. TiaS-tRNA-ATP HROBEFEEYYS

&k EEHEDOIL—R

KM D — T HCRISPR (Clustered #a
regularly interspaced s short pahndromlc repeats) > A7 AT, HIRAWNIZIIT D0 RERE DR %
BRI D 721, SRR OBRLY R BRI R T 5 =7 = 7 2 — 1A 1K (microRNA

&@JT#%@A¢)®%Eﬁn%%@LTm6 2 A FMbD T =7 Z—EKE (Cmr
AWK, 6oDX L RIEY T 2=y FCmrl-6& 1 DDcrRNAD HAERL) OCmr2 & Cmr3, 72
5 ONZCmrd & Cmr5 & Cmr6 B3 fHAAERTA5Z L 2 R
WZLTEY, Cmr2-Cmr3#E Ak iL 25T, #iE
figrhcdH s (X14) . #HiZ, oV 7T a2=v M
AESCHEAOREELETEY, AT LT, HEMRNT
FHED TN D,

FHEIMH O XX b= 713210000 EoEAERFIC
LR ESNTHE2, £0 9 HCENP-HIE A K1 N,
o b AT~ — I —THDHCENP-AD T —F ¢ ;

B 53 2% % b a T ERICKNERBEEERTH
%. CENP-HIKLMN (H?>5NO6H 7= kb oo i g
WAR) AR &M AEVEH T 5 CENP-TIX, IERHIZT
HEAFMZ W TH AR ZBIZ L2 & 25, 50nmiz 9 48 ’ &y
@ﬁb \f%ﬁ %ﬁ,ﬁ\tﬁ & N 10nm$£0)fjfjd( ]\ )( /r Ve J: D : cent};)mere 4
R ENTWAENRDL - 7= (- EJEH) Q. Cell
Biol 2011 : & 3C37) . #f fnA& & fEHT O #E 5L, CENP-T,
CENP-TWHEIKDERIR K A 1 ide X b L HE
L7cEZ o2 &, ARRICE X b UG R A A % DCENP-S, CENP-X& T 127 |
Tv—%BRT D ENbhrote (M15, Cell 2012 : #X1) .

MRNAZ vt v 7O TR, Frirrdr—8TF
Fit CHIEANS S C U Vb S ND T X S X —Tobk A Ny
4 5 CCR&-NOTH AR DREERIT 20T, Z0BEas . 'F’m Cpary
OISR, mRNADBLT 7 = MALSE~D Tobd Bl 5- QG%}Q%“Q%C
@ﬁﬁﬁ%%ﬁbfﬁ@(ﬂwEMmuzmn%in, '”\u?
Nature Struct Mol Biol, 2011 : #3C9) , i, o -\ JN:‘"&
CNOT7-Tobl-poly(A)#E & %%L&m IR LTHEY, B :
T T = AL D T2 Dpoly(A) b T v T OFEME 5 &
7podz (LA « BORERM MR D) . Bl16. CNOT7-Tobl-poly(A)E &1k
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WREE A EF LEELGHDFEAHRHROBEENF

FPEMR 6 £6BHICEHLIMRREZEZERO S JFIILRABEBORZN R T
Tt MZUANVAREZEREGEAE L € b

G BT NR SLAM & OFWETIEDE S & N ey »
gzl:ﬁé\'ﬂﬁ%)’fh%ﬂgﬁﬂi\ é 5 :DTE\:%A o %Eéi@ . re,)‘;,-u ?Fccc .gheat.ﬁ.

TREZBRTHESREIZKE Lz, ZOEESKROHE
YERRMNT N BRI ™7 A L 2 DS ~DE A/ fb
BYVAT DTOVWTHERETVZRE LT, #
BUANAT I F o ODREPEZH BN L (K \
16, Nature Struct Mol Biol, 2011 : §&3Z 10).  Vira envelope 85

t b Th17 MAIC ERE T 5 RERZHE ®m17. GAPDH-CP12- N:ADU%’EAW
NKR-PI(CDI6)IZ DWW Tik, U A R LLT & DO
EAE R A A EAE AT & 08 IR W BRI ) S AR T
FOREFIZ KD L7z (X 18). NKR-P1 %2 &AL LLTI (W
Tb L7 F UM E RS A IREKLR)ICET 528, KLR
77V —RALEOEEEROEAEET VOMEEILZNET

W272<, > KLR 77 XU —D U ¥ NEROMRE & 72
HEETHD. Zhick v, NKR-P1 (ZX% Thl7 ffiass
EDHIEEREIZ O TE DO THIENH LN E R | 5%
D NZWILIEHE~DOISHANHHFTX 5. E18. COI61-LLTIEAHKE L

ae®
C terminus

HEME7 JIFILHEFCBL O FEEABELRAZROMBINT (FHE) <k, &
23 ¥ —+¥ Fo CBL (c-Cbl,
Cbl-b and CbI3)I%, ZHIKT 1 %

¥ ¥ 7 — ¥ (EGFR, c-KIT,

> % F—¥(Src family kinase,
Syk, Zap-70 72 )DL FF
L& ity 5 = &1 X 0 Mmiam i
“/7‘)‘/1/6%0)?@%”?3: LT E19. GAPDH-CP12-NAD#E & A

FEHET 5. Cbl-b 1L Y363 DV

ikl L viEHibsnsZ & T

E3 & L CHERET 5. NMR (2 X D3RR f#HT 26, Cbl-b @ U U FRABIZ K 2 il EEAE 23 BL 7
% Open-Close DO OBENZ L D5 b DO TiER<, FHEOBE & B2 LOMAEICIVEL
TRERHDOIRD 2 SOMBIZLVHIE SN THD Z ERHELNER -T2 (X 19. PNAS,
2011 : 7@ 27).

Fim, A—b 77 PO—F L RIE Atg D El TOIEMEAL
kTR S o 7=, (1 20. Mollecular Cell, 2011 : #
14). ZZTlE, A— F7 7 V—OETITHMZAER Atgd DIE
PEALIZFFER 72 Bl BER TH D Atg7 BMTHo TV D, AtgT &
Atg8 L DEAROREEZRE LT, Atg7 (F—#1972 El
PR L ITBHE TR oEEZ LD, Agd 2407 &b 2
&B®XT/7T ik L CIEMEIL T A 2 E BB E 72
STz, S HIT Atg7 IXTEMEL L7z Atg8 %% ORF R B2 %
RThHD Atgd ~EZITETER, Mo Atg7 o FICHEE L
7o Atg3 ~& Atg8 A ITET Z 2oL, 2
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13D El BER LI B D Atg7 HADA I =R LTHY, ThEiER LA — 77
DR R ERORBRIGTE D b ok,

FEROBRRETIX, VA afiiilkz W EREEERTOX VR ERBLOIFE T O
BEE &L TS (Biff) . A E TICDNAEEEEREIC LD h A 2 {EIKE B EAEES -
PEGHHIE e NS R B R E ML L CE e L2 E 2
T, SIS EINT THIREZRSZ L « 7 A L AHURSCH
BEORBZRATEBY, —HIFm b & MEREICEI L g
TWo. —F, IBE _EHBEEMSE T/ 7 4 A7 OREET %
A EAERFZE~OISH (fgdH) 2 < OE#EL A A TN D,
Bl 20X, N8 _EFEME T/ 7 4 A7 DAL R A
KA F RPtdlns) & =7 =7 X — L OMBEAER (R - K
K A01) ZfAMT L7z, Tiaml PHCCEX R A A & A /¥ h—
U U EEPHdIns(4,5)P, & HOIA A TS T ) T 4 A7 L O AAE
Mgt (=& - BERHIE A0l) HThob. '

Be. Domain |

~YanyZ—vu ) HCagA¥ /T E L, BYREIZIE = BE21. CagAD#ESRiEE
ARIZEANESILT, ZOMBANY 7 F BRI Z < ELT

DINWIE NI ETHDZENEKRE - BIULFIZL > THLNIZENTWD. Z ORE&ER
TENZTH o« PERMFENPEER U C, Raii&EEicmksh Lz (X121, Cell Host Microbe, 2011 :
FC15) . ZOREEIZEDSNWT, CagADN-RiImMIZ & HNBSELA & C- RN & 2 CBSHL
IO EAERIZHAT LT, Ml O > 7 v &8 EL9 % CagA-PARI( Y > iR{bi#5%)-SHP2 (it
U U bEESR) HEERDPBERIZEREIND E VW) ET ARE LT,

DEHR, SHTERAREOHXRMAESE
aErXFoTaTT V) — L% TOH
BT, RAET 7272 —2 I8
Ospl D P8 & AL IR D fEHT 12
XV Ospl IZRIE T 7 F VIR Ol ENIZ
HE L TRAF6 DIEMHALIZ M4 72 Ubc13 (1
EALT, 100 HEHOITNVHE I V2T %5 MrsEaursraLs 332
S MMETHH BT X MEEE CTH D E22. FRET I 4—42 /87 HOspl

ZEEHLMT L OKE - RS K)

([X]122. Nature, 2012 : F&3C2) . ZHUZ LY. G0
DIFJFEARIT 6T 5 KGR Bz O L 22 B RS & . Fhic
KL D90 AR D & & 7= 7R BRI 23 if B S 7= 23, BT
W OB A RO EREIC LR LT Y, Hil % U
hThd. £z, 26870 T TV —hEnH)EREAE
HEOF ¥ LV T RRICHEER L TV D,

J : --! 1\ < o
PO | S it
BARBEDTol-likeZRFE (TLR) TiX, 77 Akt ¢
A B O A1 EAS Rl R 70 C & 2 lipopolysaccharide (LPS) D
TLR4/MD-2\Z & % sl il TR B3 > T (X123
PNAS 2012 : @325, Cell Metabol, 2011 : @316, K7 -
WKL) . TLRAFFRIXERRFADHMELITH D0, HLwn .
TLRODEFE];@JE%%{HC@E%H&‘ " ﬁfufj’@ 0, BOLIERED  mos  mTLRAMD-2/lipid IVao i
HoOT-DTEA /NI PORERELATHD.
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EX=))

PLb, WFRE B MBI ERRBE AN L CE R, 2L LT, MEMmT T el ki
ATRY, £7-, NELFHEPIE L OKFRMELER L 0D, FIZ, FER2ES KL
WSOHLBEBHNTEY, ZNODOHFITITHEERIT N2V EAL TV DIIER b EONH H. 7%
BIEND, FRIZELL WS - A FICH D EA X7 RO OV TIE, AREEIC TH
MO IFE | ITET R0, WTuIE X, 5% OEBICRKRWVICHIRGN S THIREEIZZ
STWNAH LRSS,

FEPMABTIROBM & DREEIZDONNT

BFFIEEAEL, THREXEHAREIIL—TICLYRESAE. BPEORMKENR L -
BRI OGS FH - BHAREHIC OV T ARHARPCHARAMDOERFORY AZELTRESE
%, 1 (AFEHEHLID) AWML LT, HESRLE LT, TROVWTIADICERET EHA
MRBEETHOT. HRL THET SEROHARETEA SN ITARIT L —TOEHHTEEDTIC
BEOFMKEDRLEEZRDZ LITKY . BHW - BIENLBENAROERAPHFTED LD, | &
5.

AN TSR A Y] DERIRS NI LL T O3 >OBR L ORR T, A1 F2ERIL
Tk<.

'HQELGLIFERAPFOMEENEE L TITOHEARWARSFOHLICKY  BAEAREHORELZE
LRI

5. OHHTHLE R LN, BEHEMENRIZHIT 5 5HHEEME COREZ wikT 512
X, BRI RERRORER - AV ETH D, T 2T, FHEAFRICIIE S RGNS T3
BHDOHEMF AR L CRBEMMSCTFEL2RFZE L. —F, NEMETIIREA 24Y - ES
NEOREHEOSE A, AR, MlaAms, EE AT, ERREOS
< OFEKOMFEE N SW L. ZORE, MEEMFE2HMET 25 MR & & 4EWFHE
omgEE L oD Tz, EEZELSOBH 5.

Bl 21X, FEEFIEE L ik, EHBHOEME CTh DM - FERIE (A01) & ERSO R -
HALKE (A01) & DL A b L AE P —Keapl DWFFERC, X MO BMF O - BRIk
SRS (A01) MBI ZORA - HKE (AB) EOvFTFTAERIZET S
GluR32-Cbln1-NRXN —=FHAEIROHEE « BREMIE TH D, RERMED ENDo0H 5.
T2, X BMOBFEMEDOILT « BLRKEAN (A02) & RNA OFEMZFZOEM - FERAF (A02)
EDOHHETIE, 11 FE D tRNA-Importin-5-RanGTPase DAFZE 7S K I L 7-.

Tl Q) EHEEMEEICEIFHRROF R IEARAEEDHEICK Y BHRAEEEDOHT-
TRAZEETLD.

FHEAFZEOBEE & s & L2 R EIIRCTIAR, 22 E TH Y GUEPSEL - R TIg,
HME, b b, BRESEORFERERMESCAEZS IS az ol VRV ETE - B2 X
X AN, Wtk - FHEAERfRAT LY, SeHEL, BVHlE, £imT T X' LA
k> 7 R 7 =i O & AW 2R 715200 70 FiESE, fEEMENT ClX, X BRHG sh i
fi#fT, FEBE, NMR, > 7 v ha Ut), BLEF o7 EOEMRICAN LS DX
ETHI->TWD. KREEETIX, SMEREOHIEED, 7 KA ZAZZiF=0, dEodk
FCHFENED LNDHMIETAI 2 =T 4 —BERTETWD. T, Bkx REYFEEE»
LOBMT, EMFENLDOT AL ZAELHEHTHERL VDL —AL b 5.

COX O RTFEOEEICINA TEER ML, EEAB L TEMBRROE 2 T NENIT
L5 ETHD. BB OHEMEFOBMOIMAITTIL, BFEETDLTFIECREKET D, X
R BRZOMEEOHEMDM T b, EEMFEH D VIEX VXV ERFZOF THLRRD L,
ZHS, AT, MlaAYT, EETERERTFOEMEN DS &, REH ST Z &
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OH@ERFRI IR O THERIZ 72 5. ABFZEMEELTIE, “HREL CWAEE” 23 7)) 7
BEEKRE LTIZDZ LT b TR BT 2 2 & T, B 7P RERIET

b, HFORERGEENENSRB D, SrEEEERT L 2 L e miiak e LT, &l
EOWEHAEEROREZILEEHE LES L LTS,

T4 LZEHDOARDERNMMEOAREHDOARDRERICKETRRMREZL 0T LD

BERMEORENRIE L R 2RI LDV 7 FABMOBRENEERSE, 550,
Tl 2 DI O R BMELCTRMEO I A RIE & 72 23 800%, #EAIRE T ER 2 i % 12
T Licd. ZOXIREBEHRRRTHRLSTYH, VI NMeERIRE ZHIET 5
lon-off] DAY 4 v FOENEESFHEEL LTHMEL T, EEMARBEAZADT=LL L
HIZRR T A EEFIN A AL L TROTEETHS. lonofff EL5-ThH, 5L
JLClE lall-or-non| FYZRZEHUIZERRICITN 72, METH 720, WHFEMHEDOHR sigmoid T
Ho720, HOIWFIERIETH-720, HEDON TP TH-720, MEMNTH-720
T 5. ZOX D AN ORHEIIAEGE R L T+ 2 BRI L. fEEICBI T 2 i,
IR S D E BB THGR B 2 B ERAICII ML ER AR Ch 5. 21T, &, Miao
N o —DF3E T, 15— R (aE-catenin) DRSS R E AFM T
TR RO T2, #EEET VOB N e VIREETOMRITIZE A ERFARETH- 2. =
DL D7, HWRAICHEMZ R TH-TH, MiENeWE, BIROEMARIEMILI TR0,

Sth, MO TN, LI 2T, Fl20X, f#EERE 2IL—a LR
N, MG - f8E &2 WVITHEERDOINE - BEFEOEREBLZHEL L5 &+ 5 L-ULITE|
B LTZRRIZIE, RN FHEE L L Thoro TWD D, Do TR WDRIRERIZ
BHIEIZ/D. 27T lall-or-non] W72 AY 4 v T CHATE V23— a id EFL N
MR ENBEIZDN o TND., FEAT YT DAY 4 v F RN E DR A S5 MLER
H5.

WIEICET 2572 B HIE, HlxE, BEMRHECTAEHTOL LI I<HEMEINTE
O, 7 LMABKOBROREMEEZ 2L TS, L, bods —fkMic, #Eomamki, &
MEZR WM BTS2 THTLVER ] OBFBEZRETL2LEVIBHRTLoEEHETHL EE
ZTWD., AMOZERRE L TR I BN EAEABRIC 2R, 0 oEERLE
THDH. BIE, GFP ZffioloA A=V U JIIMBEARAIKREEL > TWER, TD L)
L WE NI B, xR, ik, R EFHOILTW D OIHIRER OBt ) o R
VIR —H BRI (R OMHTICER), BNAEFNDEKRICRIE, WEDEITG
D ENALIRN.
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1. BRERARORER (XLMXF—K. vF—LR—D DEARRF)

M ELomXE—F

FLDOIFEFmIL (EFEATX) 232028, 30 (A% 2326 T, At 228 O L& %
FZ L7z QORFESHEBIE) . ERimX—BA L TFICET & &b, REMLHR IOV Ea Y
— &I 5.
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SUMMARY

The multiprotein kinetochore complex must
assemble at a specific site on each chromosome to
achieve accurate chromosome segregation. Defining
the nature of the DNA-protein interactions that
specify the position of the kinetochore and provide
a scaffold for kinetochore formation remain key
goals. Here, we demonstrate that the centromeric
histone-fold-containing CENP-T-W and CENP-S-X
complexes coassemble to form a stable CENP-T-

with centromeric DNA. Defining the molecular mechanisms by
which kinetochore proteins specify the position on the chromo-
some and generate stable contacts with DNA to drive kineto-
chore assembly remain key goals. Nucleosomes containing the
centromere-specific histone H3 variant CENP-A provide an
important mark to establish a centromere-specific chromatin
structure (Black and Cleveland, 2011). However, although
CENP-A deposition is necessary for kinetochore specification,
it is not strictly sufficient for the formation of functional kineto-
chores in vertebrate cells (Van Hooser et al., 2001; Gascoigne

et al., 2011). This suggests that there are additional proteins
that ara ramiirad ta Aasnarata cantromara.enacifie chramatin
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The Shigella flexneri effector Ospl deamidates
UBCI13 to dampen the inflammatory response

Takahito Sanada', Minsoo Kim', Hitomi Mimuro®, Masato Suzuki®, Michinaga ()gal\\'az, Akiho ()_\,-';1_111;1", Hiroshi Ashida®,
Taira Kobayash i*, Tomohiro I(r:_\-'nm:l", Shinya Nng:li*, Yuri Shibata®, Jin Gohda®, Jun-ichiro Inoue®, Tsunehiro Mizushima®

& Chihiro Sasakawa**

Many bacterial pathogens can enter various host cells and then
survive intracellularly, transiently evade humoral immunity, and
further disseminate to other cells and tissues. When bacteria enter
host cells and replicate intracellularly, the host cells sense the invad-
ing bacteria as damage-associated molecular patterns (DAMPs)
and pathogen-associated molecular patterns (PAMPs) by way of
various pattern recognition receptors. As a result, the host cells
induce alarm signals that activate the innate immune system'.
Therefore, bacteria must modulate host inflammatory signalling
and dampen these alarm signals*. How pathogens do this after
invading epithelial cells remains unclear, however. Here we show that
Ospl, a Shigella flexneri effector encoded by ORF169b on the large
plasmid and delivered by the type IlI secretion system, dampens
acute inflammatory responses during bacterial invasion by suppres-
sing the tumour-necrosis factor (TNF)-receptor-associated factor
6 (TRAF6)-mediated signalling pathway. Ospl is a glutamine
deamidase that selectively deamidates the glutamine residue at
tha

nncitinn 100 in TTRO12 ta a olutamic acid vecidoe Coanceanentle

We found that the messenger RNA levels of chemokines (for example,
interleukin-8 (IL-8), CC-chemokine ligand 20 (CCL20), CXC-
chemokine ligand 2 (CXCL2) and CCL2) and cytokines (tumour-
necrosis-o (TNF-o) and IL-6) were greatly increased in Aospl-infected
cells at 60 min after infection (Supplementary Fig. 2a). This elevated
chemokine and cytokine production was detected as early as 30 min after
infection (Fig. la and Supplementary Fig. 2b). Increased phosphoryla-
tion of inhibitor of NF-kB (IkBx) was detected in Aospl-infected Hela
cells relative to YSH6000-infected Hela cells as early as 10 min after
infection (Fig. 1b). The nuclear translocation of NF-kB (p65 subunit)
was fourfold higher in cells infected with Aespl compared with YSH6000
at 20 min after infection (Fig. 1c and Supplementary Fig. 3), suggesting
that Ospl can dampen the acute inflammatory response.

We next tested whether Ospl inhibits NF-kB activation when
S. flexneriinfects cells, and we found that ectopic Ospl expression further
inhibited NF-kB activation on S, flexneri infection (Fig. 1d). When
8. flexneri infects epithelial cells, NODI1-RIP2 (nucleotide-binding

alisnmarization damain | orecoantarcinteracting corinal/thraonins Finace
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Crystal structure of quinol-dependent nitric oxide
reductase from Geobacillus stearothermophilus

Yushi Matsumoto!3, Takehiko Tosha!, Andrei V Pisliakov?, Tomoya Hino!»3, Hiroshi Sugimoto!,

Shingo Nagano!*?, Yuji Sugita? & Yoshitsugu Shiro!

The structure of quinol-dependent nitric oxide reductase (qINOR) from G. stearothermophilus, which catalyzes the reduction
of NO to produce the major ozone-depleting gas N,O, has been characlerized at 2.5 A resolution. The overall fold of gNOR is
similar to that of cytochrome c-dependent NOR (¢NOR), and some structural features that are characteristic of cNOR, such
as the calcium binding site and hydrophilic cytochrome ¢ domain, are observed in qNOR, even though it harbors no heme c.
In contrast to cNOR, structure-based mutagenesis and molecular dynamics simulation studies of gNOR suggest that a water
channel from the cytoplasm can serve as a proton transfer pathway for the catalytic reaction. Further structural comparison of
gNOR with ¢cNOR and aerobic and microaerobic respiratory oxidases elucidates their evolutionary relationship and possible

functional conversions.

NOR isa membrane-integrated, iron-containing enzyme involved in
the microbial denitrification process. Microbial denitrification is an
example of anaerobic respiration, where nitrate (NO; ) is used as a
terminal electron acceptor and is sequentially reduced: NOy~ — NO,~
— NO — N,O — N, Macrophages use nitric oxide as a chemical
weapon against infectious agents; therefore, pathogenic bacteria use
NOR as a defense against the immune system®S. In these biological
processes, NOR catalyzes the reduction of nitric oxide (NO) to nitrous
oxide (N5O) with two protons and two electrons (2NO + 2H* + 2e”
— N,O + H,0) through cleavage of the N-O bond and concomitant
N-N bond formation.

The study of NORs is also an area of interest for the environmental
sciences because NO belongs to the NO, group of air pollutants.
In addition. the oroduct. N.O is both an ozone-denleting gas and a

respiration) during their molecular evolution. Thus, NOR and COX
have been classified as members of the heme-copper oxidase (HCO)
superfamily. However, there is no evidence that NOR contributes
to the generation of the proton gradient across the membrane?®2!,
whereas COX can produce the proton gradient by pumping protons
from the inside to the outside of the cellular membrane in a process
coupled with O, reduction. The proton gradient can be used for ATP
synthesis. Knowledge of the structures of the respiratory enzymes is
invaluable in understanding functional conversions in the enzymes
of the HCO superfamily—for example, in their chemical reactivity
and proton-pumping ability.

Analysis of known bacterial NOR amino acid sequences shows that
there are two subgroups consisting of distinct combinations of sub-
units and cofactors®®. The first suberoun. which is called eNOR (for

Nature Structural and Molecular Biology 18, 1275-1280 (2011).

Structural basis of tRNA agmatinylation essential for

AUA codon decoding

Takuo Osawa!, Satoshi Kimura?, Naohiro Terasaka?, Hideko Inanaga!, Tsutomu Suzuki? & Tomoyuki Numata'+*

The cytidine at the first position of the anticodon (C34) in the AUA codon-specific archaeal tRNA"? is modified to 2-agmatinylcytidine
(agm’C or agmatidine), an agmatine-conjugated cytidine derivative, which is crucial for the precise decoding of the genetic code.
Agm?2C is synthesized by tRNA"-agm?C synthetase (TiaS) in an ATP-dependent manner. Here we present the crystal structures of the
Archacoglobus fulgidus TiaS—RNA'2 complexed with ATP, or with AMPCPP and agmatine, revealing a previously unknown kinase
module required for activating C34 by phosphorylation, and showing the molecular mechanism by which TiaS discriminates between
tRNAE2 and t(RNAMEL In the TiaS-tRNAM2-ATP complex, C34 is trapped within a pocket far away from the ATP-binding site. In the
agmatine-containing crystals, C34 is located near the AMPCPP y-phosphate in the kinase module, demonstrating that agmatine is
essential for placing C34 in the active site. These observations also provide the structural dynamics for agm?2C formation.

Accurate translation depends on cognate codon recognition by
the tRNA anticodon on the ribosome. Post-transcriptional modi-
tications at the first position of the anticodon (position 34 or the
wobble position) have an important role in the precise decoding
of the genetic code, by ensuring wobble pairing with the third
base of the codon!~*. The wobble modifications also sometimes serve
as determinants for tRNA recognition by the cognate aminoacyl-
tRNA synthetases? ©,

Agm?C (Supplementary Fig. 1) is located at the wobble position of
the archaeal AUA codon-specific isoleucine tRNA (tRNA'2)78, The
unmodified tRNA'2 bears the CAU anticodon, which is also found
in tRNAMet responsible for AUG codon decoding (Supplementary
Fig. 2). Archaeal tRNA2 with unmodified C34 is aminoacylated
by methionyl-tRNA synthetase (MetRS)? and deciphers the AUG

aadan? thas hahasvinas lila sDATA M Tha cnm2i® avadificatian

the mechanism for the agm*C modification is quite different from
that for the lysidine modification by the tRNAY-lysidine synthetase
(Til$)!2-17, which contains an N-type ATP pyrophosphatase motif!®
and activates C34 by adenylation (Supplementary Fig. 1). Although
Tia$ catalyzes agm!(l formation in an ATP-dependent manmner’, an
obvious ATP-binding motif is not apparent in the primary structure,
so the mechanism of agm?C formation has remained obscure. To
elucidate the mechanisms for the specific recognition of tRNA2 and
for the ATP-dependent formation of agm?C by Tia$, we determined
the crystal structures of the A, fulgidus TiaS-tRNAM? complex in
two discrete forms. Our structural and functional analyses identi-
fied a previously unknown kinase module and revealed the structural
dynamics of the RNA modification process.
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Biogenesis of 2-agmatinylcytidine catalyzed by the
dual protein and RNA kinase TiaS

Naohiro Terasaka®, Satoshi Kimura!, Takuo Osawa?, Tomoyuki Numata?3 & Tsutomu Suzuki!

The archaeal AUA-codon specific tRNA"® contains 2-agmatinylcytidine (agm?2C or agmatidine) at the anticodon wobble position
(position 34). The formation of this essential modification is catalyzed by tRNA"¢.agm2C synthetase (TiaS) using agmatine and ATP
as substrates. TiaS has a previously unknown catalytic domain, which we have named the Thr18-Cyt34 kinase domain (TCKD).
Biochemical analyses of Archaeoglobus fulgidus Tia$ and its mutants revealed that the TCKD first hydrolyzes ATP into AMP and
pyrophosphate, then phosphorylates the C2 position of C34 with the y-phosphate. Next, the amino group of agmatine attacks this
position to release the phosphate and form agm2C. Notably, the TCKD also autophosphorylates the Thr18 of TiaS, which may be
involved in agm?C formation. Thus, the unique kinase domain of Tia$ catalyzes dual phosphorylation of protein and RNA substrates.

Precise decoding of the genetic code is a fundamental process for all
living organisms. Transfer RNAs (tRNAs) frequently include chemical
modifications at the first (wobble) position of the anticodon that ena-
ble tRNAs to accurately recognize cognate codons by stabilizing the
pairing between the wobble base and the third base of the codon at the
ribosomal decoding center'=*. The AUA codon can be deciphered by
several wobble modifications of tRNAs!¢. In eukaryotes, tRNAH bear-
ing pseudouridine (V) or inosine (1) at the wobble position (position
34) decodes the AUA codon by forming a '-A or I-A pairing. In
most bacteria and some organelles, the AUA codon is deciphered with
tRNATE bearing the lysine-conjugated cytidine derivative lysidine (L)
at the wobble position, by forming an L-A pairing®?. The precursor
form of tRNA, which bears an unmodified C at the wobble posi-
tion, behaves as a tRNAM¢! which would be charged with methionine
and would decode the AUG codon. The wobble modifications thus
confer the isoleucine specificity and AUA codon-decoding abilitv

unmodified C34 was methionylated”, and mature tRNA"® was iso-
leucylated in vifro®, Because agmatine is a direct metabolic substrate
for agm>C formation in archaeal cells”, and agmatine is an essential
metabolite for the viability of Thermococcus kodakaraensis'®, agm?C
and its modifying enzyme are assumed to be essential in archaeal cells.
These findings demonstrate that bacteria and archaea adopted and
evolved a similar strategy for decoding the AUA codon.

While investigating the biogenesis of agm®C, our group previ-
ously identified Tia$ (tRNAM agm2C synthetase), the enzyme that
catalyzes agm”C formation using ATP and agmatine as substrates’
(Supplementary Fig. 1). Although agmz{I has a chemical structure
similar to lysidine, TiaS constitutes a class of enzyme distinct from
TilS. These findings implied that the wobble modifications and modi-
fying enzymes in archaea (agm?C and TiaS) and bacteria (lysidine and
TilS) might have evolved independently—but convergently—from
different ancestors. Tia$ has three conserved motifs: DUF1743. an

Nature Structural and Molecular Biology 18, 135-141 (2011).

Structure of the measles virus hemagglutinin bound to its

cellular receptor SLAM

Takao Hashiguchil, Toyoyuki Ose?, Marie Kubota!, Nobuo Maita®4, Jun Kamishikiryo?, Katsumi Maenaka®%° &

Yusuke Yanagi!

Measles virus, a major cause of childhood morbidity and mortality worldwide, predominantly infects immune cells using
signaling lymphocyte activation molecule (SLAM) as a cellular receptor. Here we present crystal structures of measles virus
hemagglutinin (MV-H), the receptor-binding glycoprotein, in complex with SLAM. The MV-H head domain binds to a B-sheet of

the membrane-distal ectodomain of SLAM using the side of its B-propeller fold. This is distinct from attachment proteins of other
paramyxoviruses that bind receptors using the top of their B-propeller. The structure provides templates for antiviral drug design,
an explanation for the effectiveness of the measles virus vaccine, and a model of the homophilic SLAM-SLAM interaction involved
in immune modulations. Notably, the crystal structures obtained show two forms of the MV-H-SLAM tetrameric assembly (dimer

of dimers), which may have implications for the mechanism of fusion triggering.

Measles still causes 4% of all deaths in children under age 5 world-
wide, despite the availability of an effective live vaccine and the
great efforts made to deliver vaccine to children throughout the
world"2, Outbreaks continue to occur, even in industrialized nations
when vaccination coverage is low?. Measles virus is an enveloped
virus with a nonsegmented, negative-strand RNA genome, and is
classified as a member of the family Paramyxoviridae®. To enter a
cell, enveloped viruses must bind to their receptors on host cells
and induce fusion of the viral membrane with the host cell mem-
brane®. Paramyxoviruses attach to and fuse with host membranes
at the cell surface, using two distinct envelope proteins. Of these,
the attachment protein is responsible for receptor binding whereas
the fusion protein mediates membrane fusion®. The mechanism by
whirch recentar hindine leads ta fusion ic nat well nnderstond?# The

2B4, CD48, CD84, CD229, CD319 and natural killer, T- and B-cell
antigen (NTB-A)'"'2. The SLAM family shares a similar immuno-
globulin (Ig) domain-containing structural organization. SLAM is
expressed on thymocytes, activated lymphocytes, mature dendritic
cells, macrophages and plalell:ls”, and is also a marker for the most
primitive hematopoietic stem cells'®. It acts as a self ligand, inter-
acting with another SLAM molecule present on an adjacent cell at
a low affinity (Kg = 200 pM)™. The distribution and function of
SLAM may explain the tropism and immunosuppressive nature of
measles virus'®.

Although SLAM is the predominant receptor for wild-type, cir-
culating field isolates of measles virus, vaccine strains of the virus
use CD46 as an alternate receptor, owing to amino acid changes in

the attachment nratein MV.HILIZ-1T An acovetonnknown recentar
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SUMMARY

E1 enzymes activate ubiquitin-like proteins and
transfer them to cognate E2 enzymes. Atg7, a nonca-
nonical E1, activates two ubiquitin-like proteins, Atg8
and Atg12, and plays a crucial role in autophagy.
Here, we report crystal structures of full-length Atg7
and its C-terminal domain bound to Atg8 and MgATP,
as well as a solution structure of Atg8 bound to the
extreme C-terminal domain (ECTD) of Atg7. The
unique N-terminal domain (NTD) of Atg7 is respon-
sible for Atg3 (E2) binding, whereas its C-terminal
domain is comprised of a homodimeric adenylation
domain (AD) and ECTD. The structural and biochem-

biochemical studies on E1 antecedents MoeB (Lake et al.,
2001) and ThiF (Duda et al., 2005), as well as on E1 enzymes
for Ub (Lee and Schindelin, 2008), NEDD& (Huang et al., 2005,
2007; Walden et al., 2003a, 2003b), and SUMO (Lois and Lima,
2005; Olsen et al., 2010) revealed the common architecture of
canonical E1s and established the molecular mechanisms of
the specific recognition and reactions catalyzed by Els; these
canonical E1s have a heterodimeric architecture, consisting of
one active adenylation domain (AD) and one inactive AD. In addi-
tion, they possess a C-terminal ubiquitin-fold domain (UFD) and
a catalytic cysteine domain composed of two half domains.
They recognize Ubls with their active AD and catalytic cysteine
domain, while they recognize cognate E2s with their UFD and
catalyze Ubl activation and transfer through dynamic rearrange-
ment of these domains (Huang et al., 2007; Olsen et al., 2010;
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myosin-X MyTH4-FERM domain
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Myosin-X is an important unconventional myosin that is
critical for cargo transportation to filopodia tips and is also
utilized in spindle assembly by interacting with microtu-
bules. We present a series of structural and biochemical
studies of the myosin-X tail domain cassette, consisting
of myosin tail homology 4 (MyTH4) and FERM domains
in complex with its specific cargo, a netrin receptor DCC
(deleted in colorectal cancer). The MyTH4 domain is
folded into a helical VHS-like structure and is associated
with the FERM domain. We found an unexpected binding
mode of the DCC peptide to the subdomain C groove of the
FERM domain, which is distinct from previously reported
- associations found in radixin-adhesion molecule com-
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tion (Berg et al, 2001; Richards and Cavalier-Smith, 2005;
Foth et al, 2006; Woolner and Bement, 2009). Myosins consist
of three distinct regions, a head, neck and tail. The heads
contain actin-based motor domains that display homology
among different myosins and these structures have been
extensively studied (O’Connell et al, 2007). In sharp contrast
to the motor domains, the tails display diversity by combina-
tion of a variety of functional domains that mediate cargo
recognition, which determine the individual cellular func-
tions of myosins. However, little is known about the tail
domain structures and their specific cargo recognition.
Myosin-X (Myo-X, myosin-10, Myol0) is an unconven-
tional myosin implicated in elongation of filopodia, which
function as tentacles that explore and interact with cell
surroundings to determine the direction of cell movement
and to establish cell adhesion such as in the case of synapses
(Sousa and Cheney, 2005). Myosin-X is localized at filopodia
tips containing a ‘filopodial-tip complex’, which act as fin-
gertips and sensors in processes such as signal perception,
cell signalling, actin polymerization inside of filopodia
and adhesion (Berg et al, 2000; Berg and Cheney, 2002).
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The linear ubiquitin chain assembly complex (LUBAC) is a key
nuclear factor-xB (NF-kB) pathway component that produces linear
polyubiquitin chains. The HOIL-1L subunit of LUBAC has been
shown to bind linear chains; however, detailed structural and func-
tional analyses on the binding between LUBAC and linear chains
have not been performed. In this study, we found that the Npl4
zinc finger (NZF) domain of HOIL-1L specifically binds linear poly-
ubiquitin chains and determined the crystal structure of the HOIL-
1L NZF domain in complex with linear diubiquitin at 1.7-A resolu-
tion. The HOIL-1L NZF domain consists of a zinc-coordinating “NZF
core” region and an additional «w-helical "NZF tail” region. The HOIL-
1L NZF core binds both the canonical lle44-centered hydrophobic
surface on the distal ubiquitin and a Phe4-centered hydrophobic
patch on the proximal ubiquitin, representing a mechanism for the
specific recognition of linear chains. The NZF tail binds the proximal
ubiquitin to enhance the binding affinity. These recognition me-
chanisms were supported by the accompanying in vitro and in vivo
structure-based mutagenesis experiments.

munodeficiency in mice (17-21). SHARPIN can form a hetero-
dimeric complex with HOIP and a heterotrimeric complex with

on NEMO as well as the heterodimeric complex consisting of
HOIP and HOIL-IL (17-19). The conjugated linear chains are
specifically recognized by NEMO, HOIL-1L, and SHARPIN and
are critical for NF-kB activation.

Both HOIL-IL and SHARPIN contain a Ub-like (UBL)
domain and a Npl4 zine-finger (NZF) domain (22). The UBL do-
mains of HOIL-1L and SHARPIN are required for the binding to
HOIP to assemble LUBAC (17-19). Although the UBL domain
of HOIL-1L (and presumably SHARPIN) is sufficient to support
linear chain synthesis by HOIP (22), cvtokine induced NF-xB
activation requires the NZF domain of HOIL-1L and SHARPIN
(16-18). NZF domains are typically approximately 30 residue
protein-protein interaction modules that coordinate a single zinc
ion with four conserved cysteine residues (23, 24). Most NZF
domains found in proteins involved in Ub-related processes bind
ta TTh with maderate affinities (K. valnes of 10 uM ar hicherd
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An energy transduction mechanism used
in bacterial flagellar type Il protein export

Tohru Minamino'?, Yusuke V. Morimoto', Noritaka Hara' & Keiichi Namba'

Flagellar proteins of bacteria are exported by a specific export apparatus. Flil ATPase forms a

complex with FliH and FliJ and escorts export substrates from the cytoplasm to the export gate

complex, which is made up of six membrane proteins. The export gate complex utilizes proton

motive force across the cytoplasmic membrane for protein translocation, but the mechanism

remains unknown. Here we show that the export gate complex by itself is a proton-protein

antiporter that uses the two components of proton motive force, Ay and ApH, for different steps

of the protein export process. However, in the presence of FliH, Flil and FliJ, a specific binding

of FliJ with an export gate membrane protein, FIhA, is brought about by the FliH-Flil complex,

which turns the export gate into a highly efficient, Ay-driven protein export apparatus.
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1) CENP-T-W-S-X forms a unique centromeric chromatin structure with a Histone-like fold. Nishino T,
Takeuchi K, Gascoigne KE, Suzuki A, Hori T, Oyama T, Morikawa K, Cheeseman IM, *Fukagawa T.
Cell 148, 487-501 (2012).

2) The Shigella flexneri effector Ospl deamidates UBC13 to dampen the inflammatory response.
Sanada T, Kim M, Mimuro H, Suzuki M, Ogawa M, Oyama A, Ashida H, Kobayashi T, Koyama T, Nagai S,
Shibata Y, Gohda J, Inoue J,* Mizushima T, *Sasakawa C.

(double corresponding authors)

Nature 483, 623-626 (2012).

3) Crystal structure of an orthologue of the NaChBac voltage-gated sodium channel
Zhangl X, Ren W, DeCaen P, Yan C, Tao X, Tang L, JWang J, Hasegawa K, Kumasaka T, He J, Wang J,
Clapham DE & *Yan N
Nature 486, 130-135 (2012).

4) Structure and function of a membrane component SecDF that enhances protein export.
Tsukazaki T,Mori H, Echizen Y, Ishitani R, Fukai S, Tanaka T, Perederina A, Vassylyev DG, Kohno T,
Maturana AD, Ito K, *Nureki O.
Nature 474, 235-238 (2011).

5) Rotational movement of the formin mDial along the double helical strand of an actin filament.
Mizuno H, Higashida C, Yuan Y, Ishizaki T, Narumiya S, *Watanabe N.
Science 331, 80-83 (2011).

6) Crystal structure of quinol-dependent nitric oxide reductase from Geobacillus stearothermophilus.
Matsumoto, Y., Tosha, T., Pisliakov, A. V., Hino, T., Sugimoto, H., Nagano, S., Sugita, Y., *Shiro, Y.
Nature Struct. Mol. Biol. 19, 238-245 (2012)

7) Structural basis of tRNA agmatinylation essential for AUA codon decoding.
Osawa T, Kimura S, Terasaka N, Inanaga H, Suzuki T, *Numata, T.
Nature Struct. Mol. Biol. 18, 1275-1280 (2011).

8) Biogenesis of 2-agmatinylcytidine catalyzed by the dual protein and RNA kinase TiaS. Terasaka N, Kimura
S, Osawa T, Numata T, *Suzuki T.
Nature Struct. Mol. Biol. 18, 1268-1274 (2011).

9) miRNA-mediated deadenylation is orchestrated by GW182 through two conserved motifs that interact with
CCR4-NOT.




Fabian MR, Cieplak MK, Frank F, Morital M, Green J, Srikumar T, Nagar B, Yamamoto T, Raught B,
Duchaine TF and *Sonenberg N,
Nature Struct Mol. Biol. 18, 1211-1217 (2011)

10) Structure of the measles virus hemagglutinin bound to its cellular receptor SLAM. Hashiguchi T, Ose T,
Kubota M, Maita N, Kamishikiryo J, ¥*Maenaka K, *Yanagi Y.(double corresponding authors)
Nature Struct. Mol. Biol. 18, 135-141 (2011).

11) An energy transduction mechanism used in bacterial flagellar type III protein export. Minamino T, Morimoto
YV, Hara N, *Namba K.
Nature Commun. 2,475 (2011).

12) Arole for mDia, a Rho-regulated actin nucleator, in tangential migration of interneuron precursors.
Shinohara R, Thumkeo D, Kamijo H, Kaneko N, Sawamoto K, Watanabe K, Takebayashi H, Kiyonari H,
Ishizaki T, Furuyashiki T, *Narumiya S.
Nature Neurosci. 15, 373-380 (2012).

13) Structural basis of Atg8 activation by a homo-dimeric E1, Atg7.
Nobuo N. Noda, Kenji Satoo, Yuko Fujioka, Hiroyuki Kumeta, Kenji Ogura, Hitoshi Nakatogawa, Ohsumi,
Y. and *Inagaki, F..
Molecular Cell 44, 462-475 (2011).

14) Tertiary structure and functional analysis of the Helicobacter pylori CagA oncoprotein.
Hayashi, T., Senda, M., Morohashi, H., Higashi, H., Horio, M., Nagase, L., Sasaya, D., Shimizu, T,
Venugopalan, N., Kumeta, H., Noda, N. N., Inagaki, F., *Senda, T. and *Hatakeyama, M.

(double corresponding authors)

Cell Host Microbe, in press (2012).

15) Saturated Fatty Acid and TLR Signaling Link  Cell Dysfunction and Islet Inflammation.
Eguchi, K., *Manabe, 1., Oishi-Tanaka, Y., Ohsugi, M., Kono, N., Ogata, F., Yagi, N., Ohte, U., Kimoto, M.,
Miyake, K., Tobe, K., Arai, H., Kadowaki, T., & *Nagai, R.
Cell Metab. 15, 1-16. (2012)

16) Obesity resistance and increased hepatic expression of catabolism-related mRNAs in Cnot3+/- mice.
Morita M, Oike Y, Nagashima T, Kadomatsu T, Tabata M, Suzuki T, Nakamura T, Yoshida N, Okada M, and
*Yamamoto T,
EMBO J. 30,4678-4691 (2011)

17) Structural basis of cargo recognition by the myosin-X MyTH4-FERM domain.
Hirano Y, Hatano T, Takahashi A, Toriyama M, Inagaki N, *Hakoshima T.
EMBO J.30,2734-2747 (2011).

18) Non-canonical UBA-UBL interaction mediates formation of linear ubiquitin chain assembly complex.
Yagi, H., Ishimoto, K., Hiromoto, T., Fujita, H., Mizushima, T., Uekusa, Y., Yagi-Utsumi, M., Kurimoto, E.,
Noda, M., Uchiyama, S., Tokunaga, F., Iwai, K., and *Kato, K.
EMBO rep. in press (2012).

19) Mechanistic insights into the activation of rad51-mediated strand exchange from the structure of a
recombination activator, the swi5-sfrl complex.

Kuwabara N, Murayama Y, Hashimoto H, Kokabu Y, Ikeguchi M, Sato M, Mayanagi K, Tsutsui Y, Iwasaki




H, *Shimizu T.
Structure (Cell Press) 20, 440-449. (2012)
20) Structure basis for the regulation of glyceraldehyde-3-phosphate dehydrogenase activity. via the intrinsically
disordered protein CP12.
Matsumura H, Kai A, Maeda T, Tamoi M, Satoh A, Tamura H, Hirose M, Ogawa T, Kizu N, Wadano A,
*Inoue T, *Shigeoka S. (double corresponding authors)
Structure (Cell Press) 19, 1846-54 (2011).
21) Selective nuclear export mechanism of small RNAs.
Lee S. J., Jiko C., Yamashita E., *Tsukihara T.
Curr. Opin, Struc. Biol., 21, 101-108 (2011)

22) Ice-binding site of snow mold fungus antifreeze protein deviates from structural regularity and high
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Kondo, H., Hanada, Y., Sugimoto, H., Hoshino, T., Garnham, C. P., Davies, P. L., *Tsuda, S.
Proc. Natl. Acad. Sci. U.S.A. in press (2012)
23) Structural basis of species-specific endotoxin sensing by innate immune receptor TLR4/MD-2
Ohto, U., Fukase, K., Miyake, K., and *Shimizu, T
Proc. Natl. Acad. Sci., USA 109, 7421-7426 (2012)

24) The archaeal ribosomal stalk protein interacts with translation factors in a nucleotide-independent manner via

its conserved C-terminus.

Nomura, N., Honda, T., Baba, K., Naganuma, T., Tanzawa, T., Arisaka, F., Noda, M., Uchiyama, S., Tanaka,
I., Yao, M., *Uchiumi, T.,

Proc. Natl. Acad. Sci. USA 109, 3748-3753 (2012).

25) Autoinhibition and phosphorylation-induced activation mechanisms of human cancer and autoimmune
disease-related E3 protein Cbl-b. Kobashigawa Y, Tomitaka A, Kumeta H, Noda NN, Yamaguchi M,
*Inagaki F.

Proc Natl Acad Sci USA 108, 20579-84 (2011).

26) Specific recognition of linear ubiquitin chains by the Npl4 zinc finger (NZF) domain of the HOIL-1L subunit
of the linear ubiquitin chain assembly complex.

Sato, Y., Fujita, H., Yoshikawa, A., Yamashita, M., Yamagata, A., Kaiser, S. E., Iwai, K., ¥*Fukai, S.
Proc Natl Acad Sci USA 108, 20520-5 (2011).

27) NMR basis for interprotein electron transfer gating between cytochrome ¢ and cytochrome ¢ oxidase.
Sakamoto K, Kamiya M, Imai M, Shinzawa-Itoh K, Uchida T, Kawano K, Yoshikawa S, *Ishimori K.

Proc Natl Acad Sci USA 108, 12271-6 (2011).

28) Structural insight into maintenance methylation by mouse DNA methyltransferase 1 (Dnmtl1).
Takeshita K., Suetake I., Yamashita E., Suga M., Narita H., Nakagawa A., *Tajima S.

Proc Natl Acad Sci USA 108, 9055-9059 (2011).

29) Structural basis for the specific inhibition of heterotrimeric Gq protein by a small molecule. Nishimura A,

Kitano K, Takasaki J, Taniguchi M, Mizuno N, Tago K, *Hakoshima T, *Itoh H.

(double corresponding authors)
Proc Natl Acad Sci USA 107, 13666-13671 (2010).




30) Large Conformational Changes in Tubulin in the GTP- and GDP- States Microtubules Observed by Cryo
Electron Microscopy
Yajima, H., Ogura, T., Nitta, R., Okada, Y., Sato, C. and *Hirokawa, N.
J. Cell Biol., in press (2012).

31) Crystal structure of the ligand binding domain of a5p1 integrin: Atomic details of the fibronectin receptor.
Nagae, M., Re, S., Mihara, E., Nogi, T., Sugita, Y., *Takagi, J.
J. Cell Biol., 197, 131-140 (2012).

32) Munc13-4 reconstitutes calcium-dependent SNARE-mediated membrane fusion.
Boswell KL, James DJ, Esquibel JM, Bruinsma S, Shirakawa R, Horiuchi H, *Martin TF,
J. Cell. Biol. 197,301-312 (2012).

33) Spindle microtubules generate tension-dependent changes in the distribution of inner kinetochore proteins.
Suzuki A, Hori T, Nishino T., Usukura J, Miyagi A Morikawa K. and *Fukagawa T.
J. Cell Biol. 193 125-140 (2011).

34) Sorting of GPI-anchored proteins into ER exit sites by p24 proteins is dependent on remodeled GPL
Fujita M, Watanabe R, Jaensch N, Romanova-Michaelides M, Satoh T, Kato M, Riezman H, Yamaguchi Y,
Maeda 'Y, *Kinoshita T.
J. Cell Biol. 194, 61-75 (2011).
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35) Growth of protein crystals in hydrogels prevents osmotic shocks
*S. Sugiyama, M. Maruyama, G. Sazaki, M. Hirose, H. Adachi, K. Takano, S. Murakami, T. Inoue, Y. Mori,
and *H. Matsumura
J. Am. Chem. Soc. 134, 5786-5789 (2012). Selected as a JACS Spotlights

36) Screw motion regulates multiple functions of T4 phage protein gene product 5 during cell puncturing.
Nishima, W., Kanamaru, S., Arisaka, F. and *Kitao, A
J. Am. Chem. Soc. 133, 13571-13576 (2011).

37) The Atmospheric Scanning Electron Microscope with open sample space observes dynamic phenomena in
liquid or gas.
*Suga, M., Nishiyama, H., Konyuba, Y., Iwamatsu, S., Watanabe, Y., Yoshiura, C., Ueda, T. and *Sato, C.,
Ultramicroscopy. 111, 1650-1658 (2011)

38) Enantioselectivity of haloalkane dehalogenases and its modulation by surface loop engineering.
P rokop, Z., Sato, Y., Brezovsky, J., Mozga, T., Chaloupkova, R., Koudelakova, T., Jerabek, P., Stepankova,
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1) Snake venom metalloproteinases: structure, function and relevance to the mammalian ADAM/ADAMTS
family proteins.
Takeda S.
Thel7th World Congress of the International Society on Toxinopogy, Honolulu, July 13 (2012)

2) Switching mechanism of flagellar motor rotation.
*Minamino, T.
Gordon Conference on Sensory Transduction in Microorganisms. Ventura, California, USA.
Jan. 18 (2012).

3) Studies of the structure and molecular mechanisms of the proteasome assembly.
Mizushima, T.,
The Annual Review Conference of the Global COE program of University of Hyogo, "Picobiology: Life
Science at the Atomic Level" for the final fiscal year, Hyogo, Feb. 13 (2012).

2011

4) Structural cell biochemistry of a novel histone fold vertebrate kinetochore complex:
CENP-TW and CENP-SX form a heterotetramer,
Nishino, T.
American Society for Cell Biology, Colorado, USA, Dec. 6 (2011).

5) Weak and transient interaction underlying the transcriptional corepressor SHARP/SMRT complex.
Mishima, M., Teppei Kanaba, Ayaho Kobayashi, Yutaka Ito, Suzuka Mikami
International Symposium on NMR (ISNMR2011),Yokohama, Nov. 17 (2011).

6) Development of interferogram extrapolation method for NMR experiments that requires accurate peak
height,
Takumi Ueda, Masahiko Matsumoto, Ichio Shimada,
ISNMR2011, Yokohama, Nov. 17 (2011).

7) Thermodynamic analysis of multi-domain proteins with domain-domain interactions,

Uchiyama, S.
Development in Protein Interaction analysis 2011 (DiPIA2011), Boston, Nov. 14 (2011).




8) Structural view of plant hormone nuclear receptors.
Hakoshima, T., Murase, K., Hirano, Y. and Sun, T.-p.
International Symposium, Achievements and Future (Global COE), Nara, Nov. 8 (2011).
9) Structural basis of sugar recognition by intracellular lectins involved in glycoprotein
transport and degradation.
Satoh, T.
“Toward Systems Glycobiology”, Nagoya University Global COE Mini-Symposium, Nagoya,
Nov. 7 (2011).
10) Structural basis for the transcriptional regulation by SHARP.
Mishima, M.
The 4th Asia-Pacific NMR Symposium, Beijing, Oct. 18 (2011).
11) Crystal structure reveals how spackle protein (gp61.3) inhibits lysozyme activity of gp5 tail
lysozyme from bacteriophage T4.
Kanamaru, S.
XXlInd Biennial Conference on Phage/Virus Assembly, The Marine Sciences Institute, Oct.
9-14 (2011).
12) Crystal structure of recombination activator, Swi5-Sfrl complex, from fission yeast
Shimizu T.
“New frontier of the research in Rad51 recombinase and its accessory proteins”,
Institut de Biologie Physico Chimique, France, Sep. 27-28 (2011).
13) Oxygen Activation and Oxidative Modification in Heme-Regulated Proteins
Ishimori, K.
14th Asian Chemical Congress, Bangkok, Thailand, Sept. 5-8, (2011).
14) Structural basis of cargo recognition by the myosin-X MyTH4-FERM domain.

Hirano, Y., Hatano, D., Toriyama, M. Inagaki, N. and Hakoshima, T.
“Microsymposium on signal transduction” in IUCr General Assembly, Madried, Spain, August 24 (2011)

15) Structural analyses of mouse MD-1 protein complexed with endogenous phospholipid.
Ohto, U., Harada, H., and Satow, Y.,
1UCr General assembly, Madried, Spain, August 24 (2011)
16) Structural basis for receptor recognition and entry of measles virus.
Hashiguchi T, Ose T, Kubota M, Sako M, Kajikawa M, Ito Y, Fukuhara H, Kuroki K, Maita N,
Kamishikiryo J, Yanagi Y, Maenaka K.
MEASLES VIRUS MINI-SYMPOSIUM. Mayo Clinic, Rochester, USA July 15 (2011).
17) Structural cell biochemistry of a novel histone fold vertebrate kinetochore complex.

Nishino, T.

Gordon conference on Chromosome dynamics, Vermont, USA, July 12 (2011).

18) Mechanistic insights into the activation of the Rad51-mediated strand exchange from the
structure of a recombination activator, the Swib-Sfrl complex
Shimizu, T.
“Symposium on Structure and Folding of Disease Related Proteins”, Seoul National
University, Korea, July 8 (2011)

19) New insight into the regulatory mechanism of G protein signaling.
Itoh, H.

"Structure and function of GPCR signaling system: the frontier of the future drug
development”, JBS symposium, Kyoto, May 22 (2011)




20) Heme-Mediated Iron Regulation.
H. Okutani, Y. Miyaji, Y. Takeda, T. Uchida, K. Iwai, and K. Ishimori
JBS Kyusyu Symposium, Kurume, Japan, May 21-22 (2011).
21) Structural basis of ubiquitin chain recognition by NZF domains for NF-kB activation.
Fukai, S.,
TNF2011, Awaji, May 18 (2011)
22) Structure-Based Model of the Biological Signaling from Histone Modifications to Structural

Change of the Nucleosome.
Senda, T.

“International symposium on the physicochemical field for genetic activities”, Awaji, Jan. 24-26
(2011).

2010

23) Mechanisms for recognition of K63-linked polyubiquitin chains
Fukai, S.
International Chemical Congress of Pacific Basin Societies (Pacifichem2010), Hawaii, Dec.
19 (2010).

24) NMR studies of molecular interaction using PCS and nanodisc.

Inagaki, F.
Pacifichem2010, Honolulu, Hawaii, Dec. 15-20 (2010).
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